mi oi xi 1 / 2 




KOREAN PATENT ABSTRACTS(KR) 



Document Code:A 

(11) Publication No.1 0200100621 12 (43) Publication. Date. 20010707 
(21 ) Application No. 1 020000072956 (22) Application Date. 20001 204 
(51) IPC Code: 
H01L 27/105 

(71 ) Applicant: 

LUCENT TECHNOLOGIES INC. 

(72) Inventor: 
KIZILYALLI ISIK C. 
SINGH RANBIR 
STEERLING LORI ANN 

(30) Priority: 

1999 168911 19991203 US 

2000 572060 20000517 US 

(54) Title of Invention 

SEMICONDUCTOR DEVICE HAVING METAL GATE WITH WORK FUNCTION 
COMPATIBLE WITH SEMICONDUCTOR DEVICE 

Representative drawing 

(57) Abstract: 



100 




PURPOSE: A semiconductor device 
having a metal gate with a work 
function compatible with a 
semiconductor device is provided to 
reduce no density of channel carries 
and the switching rate of a device 
and causes no time delay, or no 
malfunction of a gate. 

m CONSTITUTION: | n the 

semiconductor device(tOO) provided 
on a semiconductor substrate where 
125 first and second transistorsO 15, 
120) of completely opposite types 
are formed, the semiconductor 
device includes a first gate electrode 
(155) containing the first metal gate 
electrode material with a work 
function compatible with the first 
transistorO 15), and the second gate 
electrode(160) containing a second 
metal gate electrode material with a 
work function compatible with the 
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second transistorO 20). Also, in the second gate electrode(160), the first metal gate 
electrode material(162b) is also provided on the second metal gate electrode material 
(162a), thus forming a gate stack. 
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' m sissfs 301a. . oi a« .3x1$, hf^o^l a i Mgyxi^Eiaf h&;[h& mtt^m 

3^? TtiOlM 3^ MZm 5ti*1S X1I 1 Til 01 M 2^ »] 2 HSai^Elfif ftS^Ml 'He; 
2 §*S Til 01 M 3^ XHSM MlttS SI 2 TilOlM StWOI. #71 3 1 g^ Til 01 M 2^ XBgfej; 

n 2 g^ tjoim sg as #01 wweich thoim . ^f «sto, • -.»■;* 2 •= 

mm a^/TioiE ±aj 

E 1=r S &S2J » gAIWM [OS TilOlM S3 ^B E^SE. 

E 2~ g^*i£S S^l B b k S CHI COS SfESII ?IOIffl2J BSE, 

E 3£ g^ Dflg S*T^2J E 1WI EAI£! BJEffl SIIOIfflM EAJtJ- ES .. 

E 4£ g^ Oil§ SHW a 1 Til 01 M 2^ MSI B*TB E 30il EAI£! &E38I SIIOI 

fflg EAIS1 ES. 

E 5£ 2^ Dilg SHB £HHI SI 1 Til 01 M 2= «SB EHEiytt ^HJ E 4011 EA|£! ^E^l ?J|0|IHM 
EAIt> E3 . 

E 6£ E Ehg TilOiM 3^ XHSM S^ftl ^£1 E 50il EAIS ^E^i 9J0IBM EAISJ E3 . 

E 7= E CW-7I0IB UEfl SHEiytJ" E 60il EAIS BhESI aOlfflB EAI& ES . 

E 8^ QB Til 01 M 2^ lit 7tJ|o^ Til 01 E SgMOl PMOS S^M SfM iSELIH, H|^# 

& TilOIM^f NM3S 3^(125) £0i\ WIA|5j ^AlWIS EAItJ- E3 . 

E 9£ n 1BI4'£I50I NMOS CIHhOI^WI AiHJ 6m TIIOIM ^HSS 0|g£l^ DflA^ AINB EAISJ- 

e ios sb sf^oi m^m * ast!- tiioim xhs°j ^^e. ' 
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100: 2^ £|£ 115.120: M^XI^Ei 

125: °ga § 130: ^22^ ^?2a 



ga* n»57i m~ 201 tISSfe Sfe §1271- SD. Et>, ESX|±E1S£ £S* i+» £ 

EI^(CMOS) ESHXI^EISOtl H» 7H0IM 751 SO spy ^01 7HdiKHI CKF 3 3?W XI 

■^5j£g a^EIH HO. HOIS SQ SKttSM CKK TilOIS gga =fflS Stf S32| « 

XH 7|£(HIAIrr 3nm OIWS ^EIH 21Q. latfase 01 B HOIS SSSfeOI 0ISEI&. XH 

gs muoia. trash v«i mo cmos □urai^MAi easas* o\^m~ ^~ s^si 

g opi*H3L n sfltt ess mei^'eis ss saw so; oiae sa^as ss >bia 

3 SOI &$ti ^P2J 3>HEIOiMS 3^73 Stt£E« BMSBO. SaW^ VagaSS 9X1 2f 2E20/a» a 
LHXI 3E20/CB 2] ESI' ^ SiM SOIO. 321 TON, TilOIS XHSOll^ (Sf 5E21/cn 0I«S|-9I 

EE a ^^Qil CHSI) S2| PHEICHMOI SXHtW ' SP1 HDL 7i!0|M71 HKD|0|:£Eia# 3^?, S3 ■ 

tfaa >noiM/>iioiM saa ejEiaioi^oii °js^ s^oi oiae- theioims sisra at- 
^ewi ao. ':.■-.< 



EIXJ "tfElS 0I&&B3I- BOL KltfaS/HOlE 83HWAI2I BIEDI aiaKFerni .leveDOl 

£!Eiiaioi^i un, ma gaewAisj sie oj^o S &jq. oiEit? niuroi^Kuroioi^ 

EICH tf£l5 7I5TOI S£E|H xR^OI ^SSQ. MEI^'EIS 71IO|E= ?H El 01 71 SUSO;, 5 #a4'5. 
3501 S3 ^EHS-?SSM CD-EL 2J7JS SST2I TilOlE 3?90«A| 3*}EI0), Si /Si Q, .:£!.£* HOI £ 

'ioifAisi' stub a^Ai?ia, aa ?hbich ^ei sshAiaD. iasi£s,^§ sp^ ai&spi/ji ? 
n- .Ecemuroi^ai .^«a ie s^sa. . r: ;;.:v;,..f: 

^s?ii uEhUTii tth-- oaaa, «aiMaa ss ssi-^ tiioim ^ifmoi dw tboim ^a;^ 

M SQ Sf 0.5nn LHX1 9p 1.5mn □ ^IH^ 2*113 2!7I^^S *>D. >flOIM -gaa^« 

15nm ^)K] §Eg t«, £EI5 71°] El 0.5nm Sj «7^ °£JD|u^ SQ. 

71I01M SSa ^)JII7|- 2f 5nm OlSf^' Ifflfe. #EI4'Eie H2K» 7l2Jt> 0.5nm 21 *7^ =M 

& sati- um ^oi ciHhoi^sj a g^on ^stt ^>ii^' ^ aa. ¥7^i-oi, a qe oi . 

g§3 L|HF0I^£1 ^gS£g ^*lEI7t 2SA! «I^^Q^ 20IQ(^, § sgOl ST^SD). CD-El- Al >. 
lEISEISS QliatH 2-3E20/cm 3 °£ 2l£tm ESEIXIB, ESI^ 01 S S SIS e!§K« S 

7i^^s *sswh7i?j oihm aa. 

MEI^'ae XHS7I- ^ SiTIU £S^7F 2f 2-3E20/cm fiD B Sl^WCHjAj ©SSH' 4^ 

□S ( 711 0| M ^OIM ^SI^SS^ 2- 7J10IM 73%>m ^^AI^LK CCfEW, M El 4' El ^ Oil CHoH 
2fiQ AIM S£~ 7^t>^0l EIH, RC Alg^°1 °!5hO! tiSMOl a 

oi ^ s£ s Aia xi s m oi grtien aa. 

MEI^EI^ >il 01^21- a^HEIS ££ ^ ^(lateral diffusion )□!□-. gg, 7)!0|M £S 

4^1 XJDIMOil Sg3fg gHPITil ^ ^ a^ 01 01 M (counter-doped gate) (Hi * 

^7i oih^ oi^ra xms n xiiy -siim moih sers ^7i 

«aS 7101 ESI Atgg Kg 2.3. ESu^aQ. 3^X|°h, 4'EI5 Til 01 E^EEAI fill 
Al-gti'Ofl CD-El- EB1 S! DOH CCfE TflOlE gSMSSJ S^7|- ^XIIE EiaQ. §SaW 
SEOJ g^uh^ §3321 ii^E! OhLIEh &x|2J S^oilE Sr^ £*il§ OPIt^LK SB S f ^£ 
tm &£M(M0S) MQ 5 XI El M (positive values)^ 0ISAI3Q. tf» 

3711 ESHXI^EI(MOSFET) beh^s^eh^ gj ofTilOieh 3AKsubthreshold slope)E S 

&soi aa. 

coa-Ai , seh 7ieoii aoiAi sai tHioh= Til oi^ ?2t s= ssa SM71 IfiW. 

J ■ 

§£H 7|g2J fe^tf ^HloPI ?|§||, S HHM ^EH2| «ll 5! HI2 Egjxi^E17F S«S » 
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Ea 715 SIM UH*I = SI-EH 2*11 HlStKU-. WIAJSj gAIWMAI, 471 2*J= #71 11 £?SXIiH 
21 S=-71fe*}- S.'*J-4=(work function)! 7311 TflOlM 23 XHSg ^Uloie 31 2321, ^ 

71 m M=AI^E12I- SCTHBtt SttteB 5*= m 71I0IM 23 XI £21- 471 All Til 01 E 23 XHgg- 

^tnoi= »i2 wis 23t 5^*kb. 012= nom ±*%m ^s=o. 

a I 1 ?? g«S E3 sggf S26fO| *g£|= SSSS^EfOIMI! 4 SID. BIEB tfgMA|2| 

i^sjoi ssspi sim Dsfsj- m®mm aasi 371ms eaiow= asao. : 

S73 E 11 S£o1S , S ttSN/d s«SSte SSSfe OUAJSJ gs* gS(100)£| ¥S 9 

SE71 EAIEICH 21Q. 23 SS(100)= CMOS 2*1. BiCMOS g-*J. SJ&3 *!EH E£ E1= SEH°I 23 
SIS71 ■ 4= °!Q. E 1M= ti& 3a ^23(118)1 A10ICHI 9|xJt> £ at AI^EI (115,120). ^2g^ 
^2x11(130)71 Sga S23 #(125)(0I2M= AIS. ^SS^ii *Si»t Etftfe 2^! sl£ 
2xl(100)°J SEH2J SS1E EAIEICH SiD. #hS<s? ^2x11(130)= M2HXI2E1 (115, 120)1 23 g 
£2J OE 23(EAIEIAI 3fS)M E^AIL'Q. E=- 23 £|£(100)M= NMOS ¥?S. PMOS H", ±± 
33(145), 9 EMS §3(150)01 EiJEIOI M5!X1±E1(115,120)= E«> g SSMAI 3gS1£ 

TflOlM ?£a(155,160)E 2W SUOO. SQ ^Aflol ^#EI = UFSf IT0I, 7H0IM ?5S||(155, 160) 
= 2*3 #(165) 3 7101 M S3 HI #(170) SIM S|x|gQ. EAIS U121 STOI. 7flO|E ^ijj(160)^ 
#OI£J ?1I0|E #(162a,162b)S 2U*iQ. 

,#71 TflOIS 23 XHS= MSAI^EI 2*121 £S*K)I S3«PI H Blttel 71AIE§ ga! = Q. ^, 

gajAI^EH 2x171 NMOS MS!XI±E10IS, #7! 7II0IM 23 MS.= n El ff 333531 g 
ge t o.e^s gfSSW 71AI01, g £AIMMAI = 3 e 4.2 eVOICK 33^ TiHSSJ g 71AI 0BS= & 
». 9±=, El Els, EIEIh lilS, EIEIh 3SIB E£ n& ES SaflEIS* S 4> 2iD. #71 B 

Eiaas Tfloig a^s ^at^s Essfe 201 7^siaas, ss s^^ a^itCT srora 3301 

Q. EftSSIE, TilOIMgs g^2j MEI4*EI= 71I0IM ^ix-IIM ti\tl ¥3^2! gf(0Jg MCH, 
5E22/cm 3 )2J JHEIOIM fe'lSSSS 3?^Q. 3EHAI. JflOIEgg AhgSIOI ^EIS SSS 

&±AIS 4= 2iD. 

t.^, ^71 eehxi^EI §»7h PMOS ehhxI^EIOIS, 4 h 7l 711 01 e 2^ P* ES ga^EI=2F ^ 

S=j£S =StJ- 7WD1, S 6IAIMMA1S 2f 5.2 eV LHXI Sf 5.3 eV 2J g*|g 7f2 

^ siq. nay oiis= s^ e j 4'eiak)ie§ m 4 ai=a, 0121s p es gasasei 

^£1 DH° SA^ Si gfe^S 7hAI7l HIISM §SI OlgCI. SgEI^ 4' AIM CHI A), &7I TflOISlg 
NMOS SIM SIXI^E^ OgSIHa. DEHAI, B ^§tl MMAIS, n ES SEI6!aS2f 4'1!3°S 

gsm g*^s Tii oim m^t ajs«io» t»o. 

0173 e 2m s^55^s. ms 101 MniBj^ soi §*ra ?ib(2io)» s^Ea sgoinuzitysi ^b j 

5- 3E7I EAIEI01 Si£OI, S =SMAi a«goh= &E«|.S«7K7|ffi: ?IM 2|§3^S S«SD, ; SS 
El= ^'AIMMAI. ShEa 7IS(200)S -Sf 300 nirfil SfSt^ SOU S= M^xl IE 2 51 33(215)21 
71I0IM S2SII # (220)# iEtmQ. 4'EI= OlifS #21 ITS 70OIM S2« #(220)2 §EH2J &£|CH 
S =])||S aSSCI. IlSXIEh 7lsM SiOiAI. 71I0IM SSa #(220)S 2f 3 nm 01 
S12| °f£t> ^UIM S=D. 711012 #(220)^ 715(210) SIM 3 CHS §SSn XB£ 221 
t»S3|(NN0s) SS(225) S P iE^ 2s1 &ESU(PM0S) SS (230)1 SfSSfTl 3>zrQ. & MOtM 

?lg°JSS ^/E«°i(EAIE|A| SfS)OI ^2tl S^ES S*IM E** Et^lH, SE 431 
S3(215)g A10IM iBB §3(235)5 SSSfe 2J§ SS*H^. & SOWI 2{^tr 7|gS!MS E^ & 
Ea §*I71 tffl £J§1= tl^Si WSS17I SISB NM0S21 PM0S(225,230), S 

E«A|?IS ^S^Q. 

01 HI E 3# S3, M§ §^#(310)°1 S^°1 E 22J B^Ea SO 01 HI (200)71 E A! El 01 21Q. ^ 
71 2"^ #(310)S otEHOU 71101^ 721 «S§17I SltH AlgB MS ESAlliM Sl^ 

25*1 5fg*mi. ^71 MS §2! #(31 0)£ °f2§1?fl SS^(K)i ^ 

MlsOl, ^71 MS 2^#(310)2 SISAIOIE, 4'EI5 liH, E= W?0| H ^AlOIEg 
4 S1CI. 4^1 MS 2"^ #(310)g §EH2| ESAII^Mg AlgslOI g*Tl' 4= 2i2, fi^SDS 3 
3 nm£J ^JJflS g*Tg ^ SID. S= K UHSOfl, ^71 MS §^#(310)2 bh£a 27|5{ 2 

EiaiOI2M 371 B?3 #71 2"X|2| 71I0IM °2*IIM ¥7^10) *f2 gfSI ^HOl SllSj 

£S ^71t>Q. 

0173 E 4 S E 55 S3, #71 MS g^#(310)M iWt} SI 1 7)1 01 M 2^ XBS(410)2) 

M E J^(blanket)gs,^2| E 3M EAIS SJ-Ea SD 01 El (200)71 MAIEI01 S!E>. #71 fll 1 2^ 
«S(410)£ 3 e 10 nmMAI 3 40 nraM 51S §*fg ^ StQ. E 5M EAIE! H1E1&0I, #71 7J 

01 M 23 7ifle(410)^ #71 fi^EI^ NMOS E= PMOS S3M CHoH Til 01 M ^?5(510)g « So 171 SIM 
S2H°} ESEIiHEHS) ESAfl^l AlgSIOI flHSSISQ. #71 Til 01 e 23 W)g(410m 3201 LH^M 
Ai e?HAI±E1 2x1 El £&E|= 5^E^ flBJSQ. ^, ^71 M2!XI^E1 2X171 NMOS J§ 

?HAIiEiE1S, 3DSM #71 TilOIS 23 7;Hg(410)^ n ES£! 1EI4'EI521 4'1S|25 ^ 
4=1 325 1711 71AICH, 012=, gfStJ- ^AIMMAI, 3 4.2 eVOICh 321 g"2 ^ggE] gg 0)|gg & 
EIEIh, EIEIh I'fH, ES n-EIS ESS MEI^Eiei SWta. #71 ia4'EI= 71101 
e g=g ?ijog ESo1= 201 71 ss miS, 4 h 7| SS 33= D ^Till 20IQ. DtlSITflE, 
71I0IM12 SEH^I Til 01 M 72§M blM ^'I'Sjog °*Y°i(wmmO\. 5E22/cm 3 ) gf£! ?H El Oils 
°'E1. 3EHAI 471 4'EI= g2 23= TtlOISMg AlgsHM 3711 Sig 4= 2iQ, 

6- 3M, #71 MSSAI^EI 2X171 PMOS ESHXI^EiEIS, 471 71I0IM 23 XHe(410)= p^ESB MEI^EI 
221 gtt& fe'^4S 3251711 71AID1, 0122 MAI32J 4'AIMMAI 5,2 eVMAI 5.3 eV°J 

' *>. r 
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E£iofl a a * aa. nanrs xhssj oa^ s±ej gEiAroiEeju, 012^ pess maEiest ssa- 

DH<? SMS! SEi'^l ^hXI^I Ufl^Oil fe'SS SEimO. MAIS 4'A|01|0ilAI , 291 T«OIM#(510)s. 

NMOS S» (225)01 CHfll SlflttE* HB»SQ. 3BIAL ^§ OflOlAL n gElttEISjZi- 6'g2|££ 
5U& ttfcteg as >i| □{ M 2^ as?* AhgtlCHOt SJQ-. 

Olfl E 62h £7i fiS, QH TilOlM a^nS(610)S| g*r*2| E 50il EAIS &E3I 8|0|fi|2| 
BBQI WAIHOI 2iD. °JMW, £71 TII0IH 2^ XHS(610)^ HIIEiySOil 2f 40 nmDIAl 2f 400 nmOil 
=IJPS B*TSD. T1I01M 2^ XIS(610)fe g?\ TilOIMM(510)Ol ««£|fe SxlOi bkhei 
~ SSSI attest Sat* st, h ^s ^Ef 4} E -iJSQ. OHlgOL OJAia 6JAI0H0HAI, 4^1 

TilOIM(510)2j BtM>= NMOS §£|2f £»«0I 3H, 3EHAL £91 Til 01 M 2^ aS(610)2| g«J^ 
PMOS SflSU- HS^fE^ 2ej£!Q. £91 TilQIM 2^a£(610)£ *> Sfl&M A1S DS 
7110l^sM(710aaf 710b)S ^~ TflOlM 2^g(710)g Q» 5X1 an ^EJXI SfS 

HQIM S^(?15)g SgStfl 5SEI^32H^I ZS/dl^gS I!@»aQ. MAIS! ^AlOflOfl 

AL £91 mm a^*(710a)S or^Til §±ej, ElEfe, El Em gf>g, EW gag n 

■EltfElffOIDI, TflO|M(715)0il EH*]- SSC XH£= S^B! gEIATOIEOIQ. 

491 Oil ga|it£ E 80)1 MAIS S«O0 EEWI Sl« SSS ^ 2iQ.' E 8£ THOIM 

Sg(810afiF 810b)§ StWS Til 01 §i (810)01 £91 PMOS 3^1(230)011 CHoH ««£|D| ^BJEI 

•'73 TilOI^M(815)OI NMOS S^l(225)0il CHoH H2EI = 0UI3°J 4'AIWIM EAI*+D. £91 4' 
AlOllOilAj, #(810a)M WIAI3S XH^Mc &B"# S^SS, ElEhs, ElEFs Sttg, ■ &« §&g 

e^ n •Bitfasn ^ aa. 

E 9CHI EAIB OUAI^ei tfAIOIOIAL n MEI4'EIE£ £91 NMOS g«(HI CH^H ESS gE|£EI5 
e(910a)2^ l^^ii ^EIAFOIE #(910b)# 7ilOIM(910)l SSSfeH AFgg 4 2i£Dl, B!" 

son, fe^i pmos saoii CHoH s«a >iioimm(915)^ s^a ^eiai-oies st^a. 

4^1 Til 01 ^ SOI ESS gEI4 ! EI5 #g 5tm£ ^1 ^AIMIgOilAI, fe^l gE!4'EI5 SOI ^71 ?|0fl 
§^S! £E|AK)IE ^^#^^^E1 E 51 M( dopant )S| »^QJ 2J§| ESg ^> 2101 ^2JE|0| 

Of *>D. (fflggOI. n MEI4'E!E1 SSS" UL ffl(P) Efe U|^(As)7K 2f O.lx lO'Vcm'OOAl . Sf ... 

1x 10' s /c», 5-50 KeVtHI ^X\~ ^E Eil*jOilAJ &7\ 7ilOIMl# SBHaWI 201 #?l §^15 ^EUAHDI' . 
Eg ^SS ^ 2iI2, 2^ oiyg E^ hi (furnace)^ Sfi+g ^> SiCK 0121^ S^HJ Bltt4GP^ : 
ESMg ^^(Hj ^a^FOI ^2EIA1 Sr^ES ^E|AmiE2J ^'^Oil ^Xl »J1 OJ^OI g 

^> HQ. ZIEHA1, E3§f MEI^'EIEOil ?I^B M^H^ gfit!" D^a ,S7JgOI 21 

mm * aa. • , : . . y. .. .. •, 

aoiDi, e ion eais um^o\ eiaswia- &choih e^ aois ess tuoim ^5g(ioi5,io20)wi; 
Ai »tfz (ioi o)oi °m s'Aiao. ^« agsi pwos nom ^^lh°j gEitfEissssi 

"2I--B ^ttCK MES £!Sof^ NM0S Til 01 M =3£g Sf^FDI, 01^ 4^1 

NMOS 7lsM1^0l E| Til tJO. TilOlM 'Saxilg Wtl 4'EIAhOlEEf ^ 

g S^OI ME ESS gE|^E|=g CHdoH AhSS ^> Sl^l tfflgOfl E*f ^XHSEK 

e wae ^msi 3i*aaxi». saws ?t§ »h« *hoiai a vb^i §i!^ s^ig acwuxi s- 
saw aoiAi, 

M 1 e?S7]^E12|- 2&?f^ StJ-^g ^1 1 Til 01 M 2^ XRgg St»^ ^ 1 Til 01 M 2 
SI 

HI 2 EBHXI^EiEF 2^^^ gfe^l ^ 3 2 ^ >1I0|E g= ^HS a » 2 Til 01 e £1= jg 

s soi a 1 >iioiM 2^ uzm a 2 Tiioi^ a=g ^Hiefe, ^Esy §a. 
m=?tt 2. 1 t^oii aoiAi, &y\ a 1 >aoie s= ae^ s^#e», ersa §«. 

g^tf 3. a 1 t^oii aoiAi, a 2 ^ taoim 2^ xhs^ g^sei, &e» 

g^tr 4. a 1 ^oii s^oiAi, s^i a 1 tiioim 2^ aes n-*j es§§ ess gafe-sis 

S **3GII1, a 1 MgHXI^Ei^ NMOS PHKJI^e!, &E» 5« . 

5. a 1 t^oii aoiAi, s^i a 2 tiioim 2^ ^EiAhoiEei, &em sa. 

§^?tJ 6. a 5t^0il aCHAd, g?\ ^BIMOIE- S^&i ^EIAhOIE£!, &EM S«. 

7. a 1 ti-oii aoiAi, a 1 a a 2 tiioim 2^1 ofehoii ?ias =^ oils s-^si □ 5 

BSH , 

8. a 7 t^oii aoiAi, fe^i oiis s^se n^2#s ?>^, ttEJfc asfu : . 

9. a 8 troii aoiAi, ^71 o«s §^§§ si- 5^ag, ^eis g^g e= ^oih 
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Mia, ®sm §a. 

ts^?v io. xii i v<hi 2ichai, a i a a 2 >uoim s^s oiehchi *i*is jhoim ssjum a sv 

Sfe. SfESH 3*1. 

g^?V 11. XI 9 VOil 2JCHAI, 271 TflOlM S2a= 2f 2 nm Olo^ =11 §>S sEIS OltfiH 

2. &s.n 3*. 

m^iUH.^ s." ' " 0I - a ^ ,,S£ BB - *- a ' BB * 8 

g?tt 13. HI 1 VOI 21 01 Ad. 2? I 731 1 TflOlM 2^2 p M OS PHKJI±£| Sl^g SSSIOI, 271 XI 
2 7JI0IM S^S NMOS Pd10l±2J g^g «2S1=. eKM 3*1. 

g:?V 15. XI 1 VOt! 21 01 A), 271 Xfl 1 2^ ?IOIM 3^ XBS= 9f 4.2eV°| S/V4=t 7WDI, XII 
2 2^ 711 01 £ g= XHSS % c 5.2eV 2J S!V£1 3*1. 

g:?f> 16. StfH VEH2I XII I a Xil 2 MSJjXl^EllOl 9|0| &S.H 715 £01 SlflS SfEf, 

•3*11 X|2o1= 210U1, 

XI 1 Sa*l±Eia ±S7^V SV^s ?>£ XI 1 TflOlM 3^ XHSHJ Xfl 1 7B0IM S=!a Sgof 

i uratf^ruwjit: " 2 =* asa " 2 =*• ssst -r . 

tJ^?V 18. a 16 VOfl 21CHA1, XII 2 TflOJM 2^ XBSM V2S1^ B?ll£ »IO|E S^SS. : . 

V2S1= BHw-StlSMt. ®S.n 3*1 BIS SB. • ■ '-V-V ~ rr *.|*. 

=g:?V 20. Xfl 16 VOI 21D1A), XI 2 TflOlM 2^g §SSI= EP«= 4'EIA|0|E1 SVSf^ Jfcl. ; • : 



: ..• ."_ V .1-. 



•v. ■■; 



g^V 21. XI 20 VOII 21D1AI, TflOlM g=§ §^B! tfEJAIOISa 3EV&1= iflO]?. X 

g^tr 22. . XI 16 VOI 2J01AI; XI 1 ffi Xfl 2 7I0IM S^bb VSSPr SOI OAS . .: >•: yx 

m VSS1= BTlls D iVSI=. XI5 SS!. ■■J:"t ; 

BJ. 

g^tf 25. 731 16 VOII 2101AI, ^71 XI 1 S! XI 2 7II0IM S^gg SSSh^l SOfl TflOlM S3Sfl§ 
VSolS Q 5Vo|=, XI5 SB. 

g^?V 28. XI 16 VOI 2101X1, g?\ Xfl 1 TflOlM S^g V«€F= B?1IS NMOS PdWIiSI ^'^g 
V||[^BJI§ SVsKQ^^XI 2^7J0|M S^g V«S1= &>fl= PMOS PU10|^2J g^g VSSfe 

g^V 29. XI 16 VOI 21CHA1, ^71 XII 1 7II0IM V«S1= B711= PMOS PH10I^°J g^g 

g|S^Egl| 5VgKp^4J^| 2^I0|M S^g VSS1= STtIS NMOS PHIOIiSJ g«g VSSfe 

^1 XHSS TflOlM S^g V«8F= EWI§ £VS1=. SHSI 32 SB. 

g^v 3i. a^Eai goii *i»a 2^ asoi sichai: 

6^1 715 201 SfCH ^EH2J HI 1 ffi Xfl 2 M2!AliE11SAI, J 

73 1 MgjTa^Eiai SV4s 3f= XI 1 7J0IM XHei 5V8I= 73 1 TflOlM 3^ 

9-5 , 
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731 2 3S!AI±E3af S&Tffett HtN£« ?= v = S2 2^ 711013 IIS S HI 2 7A0I3 S = 71 
3 #0fl $1*1 S 731 1 ^ 7B0IM 7.B3S 5t»tf= 731 2 711013 2=g 3*>ofe, #71 71 1 S JJI 

23 SI3S SSmsm #71 3?i!X|^E31g 22713^3 g^S^ #±3^¥Mt ?b|of=, 23 t| 

32. 731 31 ^OJ SiCHAI. #71 71 1 711 DIM g= g^SOIDt, #71 731 2 2^ 711 

□IS 3^ 713= ££ DS 3^*2!, 23 SIS. 

S^tr 33. 731 31 tHHI SiCHAI, #71 7.1 1 711013 3^ 7313= n-« S333 ESS! lEI^EI 
5* StWUl. 731 1 3SHA|^E3£ NMOS PUHDI^e.', 23 513. 

g^S 34. 7J 31 *W SIOUL #71 71 2 3^ TIIOIM 23 7J3£ S^S! 4'BIAH3|E°!. 2=1 St 
3. 

35. 731 31 tHM SICHAI, #71 731 1 S 731 2 711013 331 OhEHCHI SIXIS I2??2s 3*5 MS 
§^§I □ 25! 113. 

gqif* 36. 731 35 %m SiCHAI, #71 3^ <HI§ #^#^ , ggja 1'slg iN?0| 

#2112!. 23 i|3. 

§^ 37. 731 31 %W SIOIAI, H 1 S! H 2 TilOlM 23g 01EHW1 SIXIEIDI. 2* 3 m> Olof2| ^JJil 
e 711013 S3 ill M □ Sttffe, 23 513. 

g^tr .38. 731 31 %m SICHAI. #71 731 1 711013 PMOS LIHK)li21 8141 ^2oKS, #71 M 

2 711013 23£ NMOS CM0|:££| S^g tJSofe, 23 513. 

§^ 39. 731 31 %m Si 01 A3, #71 731 1 711013 23S NMOS QlbH-OI^SI «goKJI.- #71 731'. 

2 711013 23= PMOS LltJmi^Sl S/^§ ^SSI-=, 23 £13. 

40. 731 31 tin SiCHAJ. #71 71 1 3*5 70OI3 23 I»3£ 2f 4.2eV £1 Bltteft 7TODtv:. 
#71 71 2 3<5 Til 01 3 23 HS&"2f 5.2eV 21 Blfteft 23 SI 3 
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TRANSLATION 



Transmittal No.: 9-5-2003-027799609 
Transmittal Date: July 23, 2003 
Due Date: September 23, 2003 



KOREAN INTELLECTUAL PROPERTY OFFICE 
NOTICE OF REJECTION 

Applicant : (Name) Hy nix Semiconductor Inc. (code : 119980045698) 

(Address) San 136-1, Ami-ri, Bubal-eub, Ichon-shi, Kyoungki-do 

Attorney : (Name) Hoo Dong LEE et al. 

(Address) Hankook Tire Bldg. 

647-15, Yoksam-dong 
Gangnam-gu, Seoul 

Application No. : Korean Patent Application No. 1 0-200 1 -0067848 

Title of the Invention : CMOS OF SEMICONDUCTOR DEVICE AND METHOD FOR 
MANUFACTURING THE SAME 

As a result of the examination of the present application, the following rejection reasons 
are notified pursuant to Article 63 of the Korean Patent Law. An argument or amendment thereto, 
if any, must be submitted within the above due date (time extensions available). 

[Rejection Grounds] 

Claims 1-16 of the present application is rejected under Article 29(2) of the Korean Patent 
Law since the claimed inventions are deemed obvious to a person having ordinary skill in the art 
in view of the cited references. 

1. Clams 1-6 disclose a CMOS comprising a first gate electrode having a stacked structure 
of a first metal layer, a polysilicon layer and a second metal layer;* and a second gate electrode 
having a stacked structure of a polysilicon layer and a second metal layer. The CMOS can be 
easily anticipated by the cited reference 1(KR Patent Pub. No. 1 995-7048 16(Nov. 20, 1995)) 
which teaches a MOS transistor with a composite gate electrode in which a first metal layer, a 
polysilicon layer and a second metal layer stack, which is compatible with standard CMOS 
fabrication processes; and the cited reference 2(KR Patent Pub. No. 2001-621 12(July 7, 2001) 
which discloses a semiconductor device having a metal gate with a work function compatible with 
a semiconductor device(Article 29(2) of Patent Law). 



TRANSLATION 



2. Clams 7-16 disclose a method for manufacturing a CMOS comprising a step for 
simultaneously forming a first gate electrode having a stacked structure of a first metal layer, a 
polysilicon layer and a second metal layer; and a second gate electrode having a stacked structure 
of a polysilicon layer and a second metal layer. The method can be easily anticipated by the cited 
reference 1 which teaches a method for forming a MOS transistor with a composite gate electrode 
in which a first metal layer, a polysilicon layer and a second metal layer stack, which is compatible 
with standard CMOS fabrication processes; and the cited reference 2 which discloses a method for 
fabricating a semiconductor device having a metal gate with a work function compatible with a 
semiconductor device( Article 29(2) of Patent Law). 



Attached. 1. KR Patent Pub. No. 1 995-7048 16(Nov. 20, 1995) 
2. KR Patent Pub. No. 2001-621 12(July 7, 2001) 



Date: July 23, 2003 



Korean Intellectual Property Office 

The Examining Division 4 
Semiconductor Dept. II 



Patent Examiner: Geun Mo KIM 
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m&2± SS ^SJAh 8K>|i=!±g*£Efll (ta&J3E: 119980045698) 

^ 33I OISAI ¥BtS OhOiai <y 136-1 
CHBI2J £S OI^S £1 1 9 

AH g g^y^P 2?£M§ 647-15 gl^EfOIOISS 8S(E||SS*8IBSA^±) 
ftgieim 10-2001-0067848 

SS SI £ XII SXh°| AISrMCMOS) 9i H£| HI2E 



oi ssioii chs ^Ataa ofaisi as hmo\&d\ &ch si63^£i 9?§oii °i8toi oia sxish 

2 L| 212 01 &3HU MgOl fflfi& S^OIIfe &3| JU*J\WM\ SJ2AH [«olSA||g^S! «j| XII 25 S 
2J2AH±J] SUA) [ 11.81 HAISIfl*| B XI »I5SAHA|]« SISStOt ^API bfBUO.(^l XJIft 

3|gJ0tl CHmOl DHSI 19 B^IM 2S« UStt 4= OI <Mgo|| CHStOI ^SESJ 3I22S^2S 

xife mxi a^Lia.) 
[oi ^] 



OI 



IXH3 iS8 

a oil sistoi 



3 ftSISOII 0| SSOI *t»fc 3li 



r^OfOIIAH S 

mm® M29 



mmg^mm sn-ieaon 3i 

2J XI^S 515! XPh OhSDOII x\^m 
»I2»£| ^SOII SI8KM ^81M @>i 
[ 0FEH] 

1. g^g SI1-6S2I XH1S^S/QS§ «&ieS/fll2e^S2| 36 ^OlSfe -aUBOIS 2^ 

. 4l£IS8/3l2Stft82| 3S ^tilElfe XU23UOIM 2^8 CMOSfe EJStteKe 

S?§3H^81§S 1995-7048 16 3> ( 1995 . 1 1 . 20) ) 2J SS CMOS XII £ HSAII^SMI gJHtf 4= SL19 
§/□!§ ^£ISS/X|I2^S°I STte ^tf 3H0IM g>i= M0S mgHxi^a/a! 

§&g2(©^g3H^5ISS 2001-62112S(2001. 07. 07))£| SIEfll §x|£1 SS^fegl iJ&4=# Sfe 
^ 511 01 eg ^fe eiEfllgxl SOIIAH g 01 oh 311 m<gm 4 2ife 33£JUCU^olS «I29£*II2S) 

HI7-16S°I «l1g^S/Pag £Biae/»l23^62| ^51 3£fc XHM^IOIM 

gShte SAIOtl C*gg £S£iee/»l23*te2| 751 3£te X1I23II0IM g&Sfe Eh 311 M 

te CMOSXHS^gg S!§i@12| Eg CMOS THIS HMAII^MMI if gift 4 Slfe flM§*S/Da9 
£ISS/fll2§^g2| MU- 311 01 M M0S MgHjq^EI HI 5Sg SI 2!§ 

S2°l ysfll Sx|21 Sft^fe© a&4« 311 01 eg g>i= u}£X1l§X| flissa schiah 

0|§L3|| igf ^ 2i^. 5!ejLIL>.(^Sia Jdl 29^X11 2 if) 
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